Photothermal effects of multi-walled carbon nanotubes on the viability of BT-474 cancer cells.
Functionalized multi-walled carbon nanotubes (f-MWCNTs) were conjugated to an antibody of BT-474 cancer cells (f-MWCNTs-ab), and the photothermal effect of the f-MWCNTs-ab for BT-474 cancer cell destruction was demonstrated. After near-infrared irradiation, the f-MWCNTs-ab were more capable of killing cancer cells and possessed higher cell specificity than f-MWCNTs. Quantitative results showed that the viability of the cancer cells was affected by the concentration of the f-MWCNTs-ab solution, irradiation time, and settling time after irradiation. The membrane impermeable fluorescence dye ethidium bromide was used to detect cell viability after near-infrared irradiation, and the results agreed with those obtained from the Alamar Blue cell viability assay. The EtBr fluorescence results suggest that the cell membrane, attached to f-MWCNTs-ab, was damaged after irradiation, which led to cell death and necrosis. Using confocal microscopy, a few f-MWCNTs-ab were detected in the cell, indicating the endocytosis effect. The results not only explain the improved efficiency of thermotherapy but also indicate that necrosis may result from protein denaturation attributing to the heated f-MWCNTs-ab in the cell.